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Abstract: PURPOSE Biventricular pacing is a mainstay of therapy for patients with heart failure. How-
ever, lead implantations may fail due to anatomical reasons including the impossibility of coronary sinus
cannulation. METHODS AND RESULTS A dual approach from the subclavian vein using a snare
through a sheath and from the femoral vein using a steerable electrophysiology catheter was performed.
Once the snare hooked the catheter, the latter was advanced into the coronary sinus and finally, the
sheath could also be advanced in an ”over-the-wire” technique. CONCLUSION The snare technique for
coronary sinus cannulation offers a ”bail-out” strategy for left ventricular lead implantation.
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a b s t r a c t
Purpose: Biventricular pacing is a mainstay of therapy for patients with heart failure. However, lead im-
plantations may fail due to anatomical reasons including the impossibility of coronary sinus cannulation.
Methods and results: A dual approach from the subclavian vein using a snare through a sheath and from
the femoral vein using a steerable electrophysiology catheter was performed. Once the snare hooked the
catheter, the latter was advanced into the coronary sinus and finally, the sheath could also be advanced in
an “over-the-wire” technique.
Conclusion: The snare technique for coronary sinus cannulation offers a “bail-out” strategy for left
ventricular lead implantation.
Copyright © 2020, Indian Heart Rhythm Society. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Cardiac resynchronization therapy (CRT) is a cornerstone of heart
failure treatment inpatientswith reduced left ventricular (LV) function
and QRS duration of >130 ms or to prevent pacemaker-induced car-
diomyopathy in patients with high-grade atrioventricular block and
high burden of right ventricular pacing [1,2]. Demographic changes in
the near future will result in a higher prevalence of heart failure pa-
tients and hence in an increase of CRT implantation and/or CRT up-
grades from previously implanted devices [3]. Positive CRT response
depends on successful implantation of a LV lead in a lateral or
posterolateral coronary sinus (CS) target vein, a procedure that may
exhibit many obstacles before successful completion. Apart from
anatomical limitations of the CS with absent or too small target veins,
the implantation procedure may already fail at the very basic pre-
sumption of successful CS cannulation. We herein propose an alter-
native and unusual, but easily adoptable, method for CS intubation.
2. Case report
A 66 years old patient was referred to our centre for lead
extraction of his dual-chamber pacemaker (PM) because of noise-
oversensing of the right ventricular electrode and upgrade to a
biventricular pacemaker because of impaired left ventricular
function. Device and electrodes had been implanted 8 years ago
due to intermittent high degree atrioventricular block while per-
manent atrial fibrillation refractory to antiarrhythmic medication
had been documented in recent years. After uneventful extraction
of the atrial and ventricular lead by using mechanical rotating
extraction sheaths (Cook Medical, Bloomington, IN), a new right
ventricular lead was implanted and secured to the pectoral muscle.
However, CS intubationwas not possible using common techniques
including different fixed-curve sheaths (Medtronic Attain Com-
mand MB2 and Extended Hook; Medtronic, Minneapolis, MN), a
steerable electrophysiology (EP) catheter and/or contrast dye in-
jection to visualize the ostium of the CS. In contrast, it was feasible
to successfully intubate the CS by a femoral approach using a
conventional steerable EP catheter but even with this “landmark”,
we were unable to successfully cannulate the CS from the pectoral
side, presumably because of high-grade dilation of the right atrium
(Area of right atrium on echocardiography: 29.5 cm2, normal
values < 18cm2) and therefore insufficient reach of the tools from
the superior vena cava to the CS ostium. We therefore changed to a
dual approach involving both the femoral and left subclavian vein
using a gooseneck snare (Medtronic Amplatzer 15 mm Goose Neck
Snare; Medtronic). The extended hook fixed-shaped sheath was
positioned in the superior vena cava and the snare advanced
through the sheath and left opened in the high right atrium
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(Fig. 1A). A steerable EP catheter was advanced from the right
femoral vein through the open snare (Fig. 1A, supplemental video
1) and the snare tightened at the distal third of the catheter. Next,
the EP catheter was placed within the CS together with the snare
(Fig.1B, supplemental video 2). Using the snare’s tail as a rail, the CS
sheath could then be advanced in a “over-the-wire” technique into
the CS (Fig. 1C, supplemental video 3). Consecutively, the femoral
EP catheter and the snare were withdrawn (Supplemental video 4)
and conventional venography confirmed successful positioning of
the sheath within the CS (Supplemental video 5). Finally, a quad-
ripolar lead was successfully implanted in an anterolateral vein
(Fig. 1D).
Supplementary video related to this article can be found at
https://doi.org/10.1016/j.ipej.2020.09.004
3. Discussion
Successful CRT implantation may sometimes be prevented by
various obstacles but offers the potential to decrease morbidity and
mortality in heart failure patients [4]. Since the introduction of
transvenous LV lead implantation through the CS to offer biven-
tricular pacing [5], newly developed pre-shaped sheaths further
facilitated CS intubation [6]. However, an estimated 10% of
attempted conventional CRT implantations still fail these days [7,8],
necessitating either surgical or more experimental options such as
his-bundle pacing or transseptal endocardial LV lead placement.
Even though cannulation of the CS can be amajor hurdle at the very
start of the intervention procedure, the majority of reports
describing solutions for difficult CRT implantations are focusing on
target CS vein intubation [9e15], while described options and so-
lutions for difficult CS cannulation have been sparse in the litera-
ture [16,17]. Traditionally, fix-curved sheaths in combination with
guiding wires are used for CS cannulation in a “probe and pray”
technique, while the use of a steerable EP catheters for the same
approach seems to facilitate cannulation compared to guiding
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Fig. 1. A: AP projection. The femoral steerable EP catheter is being snared by a gooseneck snare (15mm) which is advanced through a coronary sinus guiding sheath from the
subclavian vein.
B: LAO projection. The femoral EP catheter and the tightened snare are being placed within the CS.
C: LAO projection. The subclavian sheath was successfully advanced over the snare’s tail into the CS. D: AP projection. Successful placement of left ventricular electrode in
anterolateral target vein.
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wires [18]. But the “probe and pray” approach may still be limited
due to anatomic variations in the location of the CS ostium, dilated
right atrium and prominent Thebesian valve [16,19]. Technical
adoptions for these scenarios have primarily been industry-related
adjustments in a variety of pre-shaped curved as well as steerable
sheaths to accommodate for anatomic variations. Alternatively,
contrast dye injection with or without a telescoping-support
catheter can be used to facilitate locating and cannulating the CS
[20]. In this case report, we present an alternative approach as a
bail-out strategy if all conventional options for CS cannulation have
failed. CS cannulation with a steerable catheter from a femoral
approachmay be easier due to variation in curve, push and bending
of the catheter compared to a pectoral approach. Snare techniques
have become relevant in lead extraction procedures and endocar-
dial LV lead implantation [9,21e25], but to the best of our knowl-
edge this has not yet been described for CS cannulation. By snaring
the femoral EP catheter in the right atriumvia a CS sheath advanced
through the subclavian vein, the snare is subsequently advanced
into the CS through the femoral EP catheter. With this technique,
the snare can be used as a guiding rail for the subclavian sheath.
After releasing the snare, the femoral EP catheter is gently with-
drawn through the femoral access and the snare through the pec-
toral sheath. With this strategy, the subclavian sheath can safely be
guided and intubated into the CS.
4. Conclusion
This novel snare technique for CS cannulation during CRT im-
plantation presents a dual-approach if other options have failed.
While it necessitates a femoral venous access, it offers another
option in the armamentarium of “bail-out” strategies for CRT
implantation.
5. Limitations
The nature of a case report prohibits conclusions regarding
safety and efficacy of this procedure.
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Appendix B. Supplementary data
Supplementary data related to this article can be found at
https://doi.org/10.1016/j.ipej.2020.09.004.
References
[1] Brignole M, et al. 2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy: the Task Force on cardiac pacing and resynchro-
nization therapy of the European Society of Cardiology (ESC). Developed in
collaboration with the European Heart Rhythm Association (EHRA). Eur Heart
J 2013;34(29):2281e329.
[2] Curtis AB, et al. Biventricular pacing for atrioventricular block and systolic
dysfunction. N Engl J Med 2013;368(17):1585e93.
[3] Dickstein K, et al. CRT Survey II: a European Society of Cardiology survey of
cardiac resynchronisation therapy in 11 088 patients-who is doing what to
whom and how? Eur J Heart Fail 2018;20(6):1039e51.
[4] Ponikowski P, et al. 2016 ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure. Rev Esp Cardiol (Engl Ed) 2016;69(12):1167.
[5] Daubert JC, et al. Permanent left ventricular pacing with transvenous leads
inserted into the coronary veins. Pacing Clin Electrophysiol 1998;21(1 Pt 2):
239e45.
[6] Purerfellner H, et al. Transvenous left ventricular lead implantation with the
EASYTRAK lead system: the European experience. Am J Cardiol 2000;86(9A):
157Ke64K.
[7] Gras D, et al. Implantation of cardiac resynchronization therapy systems in the
CARE-HF trial: procedural success rate and safety. Europace 2007;9(7):
516e22.
[8] Tang AS, et al. Cardiac-resynchronization therapy for mild-to-moderate heart
failure. N Engl J Med 2010;363(25):2385e95.
[9] Worley SJ, Gohn DC, Pulliam RW. Goose neck snare for LV lead placement in
difficult venous anatomy. Pacing Clin Electrophysiol 2009;32(12):1577e81.
[10] Cay S, et al. A novel way to facilitate left ventricular lead implantation: jailed
catheter technique. J Arrhythm 2018;34(2):195e7.
[11] Ahmed K, et al. Left ventricular lead positioning in cardiac resynchronization
therapy: an innovative retrograde approach without using snare. Europace
2015;17(3):495e8.
[12] Nath RK, et al. Veno-venous loop through coronary sinus for LV lead place-
ment during cardiac resynchronization therapy. Indian Heart J 2016;68(Suppl
2):S212e5.
[13] Worley SJ. CRT delivery systems based on guide support for LV lead place-
ment. Heart Rhythm 2009;6(9):1383e7.
[14] Soga Y, et al. Efficacy of coronary venoplasty for left ventricular lead im-
plantation. Circ J 2007;71(9):1442e5.
[15] Worley SJ. How to use balloons as anchors to facilitate cannulation of the
coronary sinus left ventricular lead placement and to regain lost coronary
sinus or target vein access. Heart Rhythm 2009;6(8):1242e6.
[16] Morgan JM, Delgado V. Lead positioning for cardiac resynchronization ther-
apy: techniques and priorities. Europace 2009;11(Suppl 5):v22e8.
[17] Worley SJ. Challenging implants require tools and techniques not tips and
tricks. Card Electrophysiol Clin 2019;11(1):75e87.
[18] Manolis AS, Koulouris S, Tsiachris D. Electrophysiology Catheter-Facilitated
coronary sinus cannulation and implantation of cardiac resynchronization
therapy systems. Hellenic J Cardiol 2018;59(1):26e33.
[19] Hellerstein HK, Orbison JL. Anatomic variations of the orifice of the human
coronary sinus. Circulation 1951;3(4):514e23.
[20] Jackson KP, et al. Impact of using a telescoping-support catheter system for
left ventricular lead placement on implant success and procedure time of
cardiac resynchronization therapy. Pacing Clin Electrophysiol 2013;36(5):
553e8.
[21] Fischer A, et al. Transfemoral snaring and stabilization of pacemaker and
defibrillator leads to maintain vascular access during lead extraction. Pacing
Clin Electrophysiol 2009;32(3):336e9.
[22] Mulpuru SK, et al. Femoral approach to lead extraction. J Cardiovasc Elec-
trophysiol 2015;26(3):357e61.
[23] Bracke FA, Dekker L, van Gelder BM. The Needle’s Eye Snare as a primary tool
for pacing lead extraction. Europace 2013;15(7):1007e12.
[24] Patel MB, Worley SJ. Snare coupling of the pre-pectoral pacing lead delivery
catheter to the femoral transseptal apparatus for endocardial cardiac
resynchronization therapy: mid-term results. J Intervent Card Electrophysiol
2013;36(3):209e16.
[25] Domenichini G, et al. A highly effective technique for transseptal endocardial
left ventricular lead placement for delivery of cardiac resynchronization
therapy. Heart Rhythm 2015;12(5):943e9.
D. Hofer and A. Breitenstein Indian Pacing and Electrophysiology Journal 20 (2020) 293e295
295
